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*1 ^ 

COMMISSIONER 



1020020068898 



#^ 2003/1/2 



[aa^ei mm 
immmxi] 2002.11.07 

Apparatus and Method for compansat ion contrast 
1-1998-104271-3 

[CH EJ2J) 

lag] 

[ CH El 21 3 H ] 9-1 998-000543-3 

[£lr?|gie^£!s] 2000-046970-1 

[£9°l §°2J|] PARK, YUNG JUN 

620227-1024312 
449-913 

l^±l SJIS §£JAI SSdl *]£}0hS &£5xK)HUM 504 

§ 902s 

[^2f] KR 

[£S2| S§2]|] OH , JAE HWAN 

[^BiMSm] 730717-1468416 

442-802 

t^^l ^£!AI 208-62*} XI 4s 2# §§ 

[^^j] KR 

[&S2I S?5;i] KANG , HYUN 

[^EJ^^ais] 740523-1053111 

442-370 
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1020020068898 gJXh 2003/1/2 

25B 308s. 

i^m kr 

[US ft] 

ggS^I] YANG , SEUNG JOON 

[^EJMSsJ 680220-1041518 

[^SSiSj 442-737 

i^±] ^gjAi ii? see §SD^3BftonttM ch^of 

EhM 301 e 1204s 
KR 

[flftl ^31 S HI42S2I ^gofl °I6K)I ?| 21- &0I SSJULI D. CH 

Al (OJ) 

Pl^iiS] 20 £ 29,000 £1 

[^6taas] 14 m h.ooo a 

02 o m 

[4JA^?S3 0 & 0 §j 

imm 43,000 sj 

[§¥AiW] 1. 2°Ui- SA1IAi(£2!)_1S 
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1020020068898 <^7}: 2003/1/2 

5fe ^IE.&2) ^5£(PDF)1- ^SL&^t^, 71 ^5L^1*V^# 7>x] ^ , 7 1 

o^-gr ?§^A} t ^^^171- ^7>7l i| 0 >xl7lul- ^•T-^l^m ^^Mr # 

^*>H, ^l^S-iE #^£}Tr °A^°] 91^. 
5. 4 

€-Mef^E ( (histogram), PDF, CDF 
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t^SSf^ e ^-^l ^ w 0 v^ {Apparatus and Method for compansation contrast} 

£ la^- .£ lbfe ^Se^Ecq 7fl u^. ^t^^71 <^ ^ ic^- E id^ 

£ la^r £ lb°fl tfl^ , 

£ 2^ ^2fl2] ^h^e ji^^J-^o] ts 7) ]u £i 

£ 6a, £ 6b^ ^SSNllH^ ^-§- -g^*>7l ifl^r 

100 : ^l-^JE^ <?§#^ 200 : ^S^ltb^- 

300 : ^^-S^r 400 : ^^^r 

500 : 1^ 
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^ ^r^^r ^ ^-(histogram eual izat ion)!- o|-g-*V ^es^e 

(contrast) iL^^l £ y o v, tHl ^ ^^-S, zr>i=*flo^o} ^o] 

* ^^1^1^ ^S^, ^^szl^o. ^^.o) ^efloi efl^o^ uj-ei^cf. 

Sflt^l ^li^ZL^^: <$<#2\ «Vj7 o^-g-S] tflU], ^ §£5}iE 

(contrast ratio)!- M-^KIH , *1^S.zl^2) tflsHl ^e^^e y]7> ^s)-s>7fl ^ 

4. €-S&h^E ti ] 7 y Ajt^ CgAVol 3^ l&tfl£| ^-f *^*V <$#0] 

£ la^f £ lb^r ^e^e^ 7 i]U-g. ^t^^ 7 ) o^v £ ^ol^ ( £ i c ^- E i d ±=. 
£ la^r £ lb^l tfl*b ^e^ba £AltV ^ojcf. 

£ la^- 5E lc^l S^s} z|z}- ^sHl o)-^ se^ae 

^£^1 ^>ol7> ^SL^, <Q^f>}7] <H3-gr sHM £ ld^ £ lcofl SL^s} 
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1020020068898 2003/1/2 
^l^sM ^Efl# ojo]] ^*Rr z}-z}-o] A^cf 

7Ml7fl 5]o] ol^o] -g-oj*V ^o) ^cf. 
<17> S. 2^r #2fl^ iL^^S] l-^-7fl^JE.» £Al*V ^olcf. 

<18> 3 Ie }AE J±^^]ir, <S^Jf(PDF:Probability Density 

Function) (10), ¥3^-itHr ^JfC CDF: Cumulative Distribution Funct ion)(20) , ^ 

nfl^^-(Mapping)(30)l- SHr**. 

<19> ^-l-^SL^ < 3^(PDF)(10)^ <8#( input imaged ^Sfe SBi7> g 

$r *$^m 3#*>:EL ^11- Stfls SJ-tr^Sl^HPDF)* ^cf. ^#^£^(PDF)^ 

<20> w.^^ ^^(CDF)(20)^ ^-Ir^S.^CPDF)* ^[^S ¥3*H ¥3^- 

^(cummulative distribution)!- t 3 -*}-^-. °H , nr*} ^-3t*HKCDF)^- tHr^l 
1]4 ^3 

<21> 

<22> ^71^, i = o, 1, 2, 3 • • ■ • 

<23> Dfl^«.( 30 )^ ^sfl^l ^r^^-S^(CDF)* £tfls 

(input image) °] 5^ ^£7> £.3. ^-^ ^-f, ^3E.7> ^--^ sj-4i7> wv-g, ^je. 
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1020020068898 #^ ^7}: 2003/1/2 

£ 3a ifl*] £ 3h^ £ 2<H1 ^e^e ti^xV^cH] o]^ cg^-o} Ji^4^^- 

£ 3a^r o)#sl ^ £Altb ^o.^ ^ ^1^7> <^w^. ttH£H, £ 3a# 
fe- 3Mi7> ^ ^s>ZL ol-i- ^-1-^£^(PDF)S. 5. 3bS+ go] 

£ 3c7> £ 3c ^*fl^ ^^U-tCCDF)-^ 2563)1^ =L$}°] i 

cf. ^31, <3^( input image) °] *l^iL5L ^¥^r ^-f, ^-^Rr <H 

- 100 ZLelM efl^t# ^cfig nH3gw.( 30 )- o|f 80 m]]o) sfl^-g- nfl 

£ 3e^ o>?V^ ^>(A)4 <=»>^ S}^(B) ^5.7} ^(CH 

^ -f^ #^*Rr ^^«fl JL*}. &1:^5L^(PDF)^ £ 3f^- 

7 ^°1 M-^W. H 3f^ 2}-^ ^JE7> fit uJ-Efifli -?-«§^ ^£7> ^ 

^ sMi^ fit M-E^^cf. on- [^ai i]ofl trfe}- ^r*|-g-itHr(CDF)» ^*>^ £ 
3gS} ^cf. £ 3g^H ^^fl^i s^(CDF)!- 256 sflll- ^ neflo] 

SISH £ 3h7> s)dJ, ol# A>-g-A] ( £ 3dafe 'grsj 100 neflo] e ^o] 12 o 

^11^ °fl^€i=f. °lr £ 3ffi1 SM-^JE^CPDFH ^# ^-(A)o] 

#^^5.^ ^-i:^JEf-^(PDF)» ¥3 <£^1 ^r^fi^(CDF)^ 71^7] 7} #3*1 

*$5.7} ^^Vcf. ^-(C)ol WM-^ ^J^l o>q^ ^-^ ^^]7> |]-7l} 

ojofl rrj-e^-, ^ ^l7> fe^ #7fl £]<H xj.( A ) f *Hr(B), ^r(C)*> 
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1020020068898 #^ «aj*>: 2003/1/2 

^ ^£7} x}^3H-S)x] S\-^o) *5J*V cgAj-o] sit].. ^, 3Ee|AE H ] 7 ]. <££).£] 

^"71^ ^2fl^ *fl^}7l 

i(PDF)» 3#*Rr ^SL^^#^-, 7] ^i^l*V^ 7>*H, 71 

^°fl tfltl: ¥^^-i^(CDF)l- icfls n S^l^ 7|] ^sR^r tL^j 

71 ^th *fl2^3M- 

W>^*Ml¥, ^S&afltHMf", ^JE&^i^H 3#€ Z}- 5)-^^ ^rr^^ ^ 
tilJS^, Zj^S} ^i^o] ^l^sM- ^11^^^ #^S>^ ^flltil 

JEJf ^ ^S&^t^H ^#£1 Z]- 5^o] ^£^34 ^12^^^* Hl^H, Z| 
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1020020068898 #<3 2003/1/2 

<31> a>^-^^>7fl^, ^lialiU^, ^^JM ^]7>w>ZL, m-n^ 

#^^4 *\}V*\*\, ^l-M^SM" ^iMr *fll*|#Jf 9? <8#41<M- m^tt 

<32> h].^^^- 2 tiling, ^^Jlt ^]7>wi-ZL ) ^I2til51^-^ 

#^#4 "S^tt ^12^ , ^2^^ *R>*Kr ^12^^ * ^Ml^ ^2^^ 

til ill 711- 

CDF{K)=CDF{K)-^~^-+K , , , 
<36> w) .^-3l^ 7l1 ^ ) *fl^*Rr ^Tjl^, ^£^^1 W&"ir ^*Rr 

#31, ^S-^^l *}*>3M: -^SRr ^711 ^ ^SM" 3^Rr 

iLCf 3^ ^-E^* ^ <5l-^&o_5L n||3g^ ^711^ i^-tb^. 
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1020020068898 2003/1/2 

<37> ^MItt, ^^IJl^ ^E}A It ^*Kr ^)^r, Y^^-S^CCDF)* 

ZLZ]}o) ellti #31 ZLeflo] ell f 5. nr3^-5L^Ml £)*fl <3 

^HlS^ "fl^^Hr cj^l» i^-*Vcf. 

#31 ^ ^^S. M^H^ nr^^i^^l ZLeflo] eflU ^ #311- 

<39> «l-^*>7llfe, ^oMIJl^ ^E^HS. #7fl-b, cfltV ^r^^-i 

#*r# <=>>2fl^ =^*H1 4^ ¥ 7 ^itxt Tfl^iM^Rr #31-1- r-1 i^t>c)-: 

CDF(K)=CDF(K)- C P / ^ 
<41> O^H, N ^ ^. C^AlJr-g- 3^0^ ^^A], S ^ 3)cfl ^£ol J7 ; K ^r 

<42> o^}, M. ^-^^ 

<44> .£X|5l ^E^E ^-^SUg^ (PDF) (100), ^SMtHf 

(BUB0:Bit Under threshold Bit Over threshold) (200) , ^^ri^Hr < S^:^-(CDF)(300) , 
¥3£S 1 SH S J±^(CDF compansation)(400), ^ ^^^-(Mapping)(500)* ^cf. 
<45> tt^EtT ^-^(PDFXlOO)^ ^ ^AV (input .i mage )ol t^r^o} u.^ 

» 3#£}JI, ol^- E_t]}e_ ^-l-^i^CPDF)* <2^tr^f. ^-^-^^^(PDF)^ 
^#tr [^*H=] 1]4 ^-o] ^^^cf. 
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1020020068898 #^ <H*>: 2003/1/2 

<46> ^HMtHf (BUBO) ( 200 3#£ ^S.^ #tKover threshold)* ^%}7] 

tb *Hl^&4 3#€ ^5.^ Sounder threshold)* -g^^M 2fl2^Ut* 
ifl^H, S^^^H 1 <£#-f (PDFX100HH *filii^3M: 
, ^12^^^J±^ *r£r ^JE&r* ^ W ^I2^^^s ^mm, 

256^-^1^ ziEflo] efl*§(o -~ 255)* ^(input imageHH afll^&s}- *fl2^& 

ol z}-z}- 20, neflol eflt 200 ^sl^r zieflo] ^ 2 0 ~ 200 

a>o]^ cg^i-o. <gApf (CDF) (300)5. ZLifc ZLeflc] eflig 2 0 

^31 15) m]]o] 20°.S. Dfl^§>^, eflif 200* (afl^cll 

210H^ ^elH sfl^ 200 ^^cn) nr^S. <aW(CDF)(300)5. #^*r4. °l^f 

< 47 > ^r^^-i ^^(CDF)(300)^ ^£^^1 *r^- (BUBO) (200)5. ^-E^ ^tr^JE^- 

^r(PDF)!- ^>^o.S. ojnfl, ^3 «.^tg-^( CDF) ^ [^*vai 

<48> Ji^-^(400)^ ^V«-(CDF)(300HH #^s]^r ¥3 <S#& 

* 3^* ^SRr ^S. M-^r^ ^~M* ^tH4. °1 ^.Afl*| id 

<49> £ 5^r £ 4^ ^£M*r^(BUB0) (200)^1 ^°H1 4^- A cHH-^-51-I- tr 

<50> i^sj ^£^^1^(BUB0)(200)^ ^11*1^(210)2}- ^12^1 is ^-(220)^- £-^nf. 

^Iltilin«-(210)^ Sfl-^i^ <2^(PDF)(100HH ^l^^* til 
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1020020068898 #^ 2003/1/2 

^SM; S^sW ^7>^ ^£3M: ^]2Hli2^-(220)S . 

^2^111^(220)^ ^S^t^H ^S.^ *fl2ii^3Mr tiliH^M , *]M 

€■ ^^-ofl^ °j7m ^£3M- ¥3^^ ^^(CDF)(300)S 

tif^^Tfl^ ^iuliE«.(210)^ ( afll-g^a ^^(211), ^11^5171(212), ^ *fll 
aW213)-I- SHr*}. *U^# ^^(211)^ ^1^^^ ^11^1^71(212) 

feS] "§>ol«7> #^Al oioflol^- ^rf. ^iy]JH7l(212)^ Sfrl^S^Hr ^^V«-ir 
(PDF)(100HH ^£^4 ^ll^iSt *1 3^(211)^ *til^3M- HlS^rf 

D H1 4^, ^11^^1(213)71- <?]6|M*S)<H o] 7 >^ ^2*1 IE Jf (220)5. #^4. 

ylJS^^ o] 7 >^ ^£^^1 m A d^&Sr 2l^$= ^-f f ^ »^>ol»^- #^^>c^ 2fll>g^ 
& 7>i^(21)» *H°l"t ^l^lJl, 7-l^(211)o11 7-1^ *fll^3M: ^2^1 

m^-(220)5 

^2HliE^-(220)^ ^l2^& 7l^-«-(221), ^2^1^71(222), ^ *fl2tf| =| (223)-& £ 
^tf. *\]2*i^& 7-1^(221)^ *fl2ii^3Mr ^12«1jE71 (222)^1 *^o] 

..^ol-ojofl oi6flol^- ^cf. ^I2wllil7l(222)^ ^ll«]ja^-(210)^|^ 7fl2 

^SM: HlJUtlcl-. Hlm^ 0]7>^ ^S^O] ^2^^^Cf _o ^ 

#^*V^L, <^7>^ ^£^ol ^I2^^^cf €■ ^sl "^V 0 !"* t^W. °H1 4 

5}, ^12«1j271 (222)3 #^^o] ^ " S o...o]^ o. ( ^(210)^ #3&°1 ¥3^- 
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1020020068898 ^^>: 2003/1/2 

S. ^^HKCDF) (300HH #^s)al, ^12«1j27](222)^ #^&<>1 "SW"*!^, *\)2 

¥3^-5. ^^(CDF)(300)S 
<54> £ 6a ^ £ 6b^ zj-zj- £ 52] ^lltilJ2-^(210)^ ^2^1^(220)^ 7fl^3 

<55> S- 6a¥ £ 5^ XllHl5L^-(210)Sl ^JlS^ , £ 6a^ (1)£- 

(input image)^ J^MS^HPDF)* M-BhflJH, £ 6a2] (2)¥ ^l-g^ifcSL^ €■ ^5= 
¥^-* ^ltb 3M^, 51 6a^ (3)^ ^l^^M: 3^Rr 

<56> £ 6b¥ JE 5^ ^2Wlil-^(220)^ -g^-a- ^o.^, £ 6b^ (l)£r 

^ ^-l-^^^CPDF)*, £ 6b2] (2)^ ^]2^^^cf ^ ^SISM: 3*1 *b 
51 6b^ (3)^r ^12-a^^ra.cf ^ ^JE^M; ^12^^^.9.5. nfl^^J-i- q-Ef^cf. £ 
6a£f £ 6b<Hl 51*13 7 fl^ofl tcj-e^ _a g-ig<q '^e^e ji^V*}^ s. 
^ ^£1 n^-el- 3HJ-£| ^£7V <8^g- ^711 w>5L^ tb^f. 

<57> s_ ? o_ j£ 5 cq ip^-g-i^ iL^¥(CDF compansat ion) (400) #*fl WH* 

<58> ^f^^-i^ j^Jf ( CDF compansat ion) (400)^ ^51^ #¥(410) , 

^•^371(420), «flli$|=EK430) f ^7] (440), ^ 7}*}7] (450)* ¥«1W-. 
<59> ^£^^#^-(410)^ <3^M!J:( input image)* ^]7>^-o> 9§#4\S.7\ ^~ ^51&-g: 

^-^71(420)^ ^£.^#-¥-(410)^1^1 ^£^^4 ^ A o u Jlt 

^^Al A>-§-£)^ Sj^o} 7jJ-^- Ufl£3=B|(430)fe #>S7l(420)<Hl>H 
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1020020068898 #^ Qx}: 2003/1/2 

^4 u Jlt ^^a] A>-g-sl^ ^(^^cfl "255" HI 

-]^E*>cf. a}7H , yfl 3 J^HEi (430)^1 4^SE ^.*)-o_ ^-^71(420)^ ^£2] 

<eo> ^-a>71(440)^ ¥3^-5. (CDF) (300)2] sfl *i 4=1 =3(430 )£) <y 

7 ^o> V^-g-i ^W(CDF) (300)^1 Hfl^^HEl(430)^ #^&<2] ^o]^- egx}.^. 

^. 

<6i> 7>^ 71(450)^ ^£&^#^-(410HH ^£^4 ^71(440)^ ^-aV 

<62> o^}, £ 7 * ^Hl^ ^4 T^^£tT (CDF 

compansation)(400)^ ^ *}--§- <^1§ #>*fl*l ^^jl*} ^cj-. 

<63> nj^) t «^>S-(X)ol ^ fl7} 4^-4 ^-CfjT 7>^*1^. 

<64> x=[l, 1,2, 2,2, 2,3, 3, 3, 3, 4,4, 4,4, 4, 4, 4,4, 4,4, 4,4, 4, 3,3, 3,3, 2,2,2, 2,1, U 

<65> <*J7H, ^^1^ "1"°H, 3)tfl&£: "4"°lt}. o] ^ o] Sfl <£J ^S]» 

«fl ^-E-SM: 47M^°J €-33°l^ , ^lS^r 256(0 ~ 255) #711 2} 

<66> cf-a-AS., ^-71^1 5Hr ^(X)^ ^-Ir'g-E^r <3^(PDF) ( 100)5. 91 

7M, tf-g-a}- ^ ^-lr^£^(PDF)l- ^tt^. 
<67> PDF[1] = 4 

<68> PDF [2] = 8 

<69> PDF [3] = 8 



33-14 
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<70> PDF [4] = 13 

<7i> ^, "1"* 471], ^5L& "2"» fl^rfe, 

87fl, "3"* SMi^ 7jj-^ 87 fl ; ^ » 4 »^ 7)}^^ 137]]^ 

<72> ^-71*1 ^-# 1 g£^(PDF)7> ^a^a^H 1 ^^(CDF)(200)S. °l7>Al 

4^4 nr^^-if-^r(CDF)!- 

<7 3> CDF[1] - 4 

<74> CDF [2] = 12 

<75> CDF[3] = 20 

<76> CDF [4] = 33 

<77> ^, CDF[2]^ PDF[1] + PDF[2]°H, CDF[4]^ PDF[1] + PDF[2] + PDF[3] + PDF[4] 

<78> Ji^CCDF compansation)(400)fe- ^7)^ <£)*j) ^«fl^] «- 

i^r(CDF)# o>efl^ 2] ofl 

<?9> 2i C T*P +K 

<80> ^7lA^, N^r ^ Sj-^iLS ^*], M 7>^*1 ^ tfl ^ 5L , 2. t^ £ ^ 

"4"7> 5^, Ktt M-Ej-iflfe- ^. QfloflAl^. 1«-Ei 4tf}*H ^tf. 

<8i> # 7 ] 2]<H1 ^sfl ^^^(CDF)l- ^^*>^ q-g-^f ^4. 

<82> CDF[1] = (4 - 33/(4 xi)) + l = - 3.25 

<83> CDF[2] = (12 - 33/(4 X2)) + 2 = - 2.50 
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<84> CDF[3] = (20 - 33/(4 X3)) + 3 = - 1.75 

<85> CDF[4] = (33 - 33/(4 X4)) + 4 = + 4.00 

<86> *\ 7 ]*\ t ^(-3.25, -2.50, -1.75)^ nfl^cJoL 7>^*>^, afl^^ 

¥3^^r(CDF, o)t% LUT:Look Up Tabled *Vcf)^ cf-g-j^- ^cf. 

<87> LUT[1] = 1 

<88> LUT[2] = 1 

<89> LUT[3] = 1 

<90> LUT[4] = 4 

<9i> o]^o] Tfl^Aj^ ¥3€-S^r(CDF)fe- Dfl3§«. (Mapping)(500) o] 1 ^-^Eflo]^-^ 

^31, ^^17} g±r *$S.ft°] 1, 2, 3 o]m. x$^$. « rs _ ufl^^-c^ #^^>J2, 

^ "4"^ ^ °1# "4"5 #^th=r. °H1 OfEr, <^^it ^ 

31*1, t§£ 7 > fe^ "4"S] Wl^o) ^-C-l^S. S|-Aj- ^^|7> £M-*1*1 ^Tfl^S, s 

SBf^E «1 (contrast ratio)* I^-a]^^ ^cf. 

<92> 2]» 5|£^Hl ^Aj, 7}^7], #^7} , ^ l-B^l* 

(430)5. f^f^Ai *>=^lcH^oi tfs- ^A]^r4. Hfll 4=1 1*^(430)^ 

7>^tr "N"^l ^ ^^igoj ^^£)t^ ( -f-Aj-^oj se^e i^A], ol ^ 

^ "255" 7> ^cf. 
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^ , ^^(PDFXlOOHl °J7>£)^ ^HI^ 3#*hJL 

oil- Scfls. ^-1-^£^(PDF)« «a^^(S100) . nf^-o.^., <£*VQ ^fr^JE^ 
(PDF)&^ *>*l*Hir ^*H1 «l*fl SHM ^v- t^^^o]] u]*)^ cgtfro] 3. 

^ (^mdl "0" S^r "255"), ^ ^IM-^Tll ^§7^ ^E^-g: ^7]*>7l 

33: A o v t!:^4 §>*V^ ^^^c|-(S200). #t!:&4 *>*>^ -f^ ^ 10%^ 10% 
« ^ « *r ^^-M-, °1 ^ 2)-^^ Aj-Bfl 7 }- ^f-TiM- li v ^ ^-f 

7>^^rCf. ^7lA-l ( ^^-A]^^ ^^J. Aj-^o. ^4a] > oil- AjtbSHl nfl^^ji, 

(S400). 4ilS, J^S-3E^(CDF)# ZLeflol a^o^ ^^Vcf(S500). 

I^^H o]^. #^*V4. n^o] i^^ssl t£^w o Vrt jt}. ^#^i^(LUTH alt!: nfl 
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sj-^xr 3-1- at!:, £ fi^I J±^#*l^r ^7)<2f 7>^7l 

£r ^H33 ^Aj^ofl ^3*1 0>q^, ^^3H^ ^ 



33-18 



1020020068898 #^ 2003/1/2 

11 

^ ii^Rr °fl^;» xf-*Rr f^is ^s^E ^^l. 

2] 
3] 
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#7l 3#€ #7l zj- SJ-diSl #7l ^)2^^ijt-i- «lil*> 

# #^*Rr ^I2«lil-f-;l- i*>§>^ ^ f^jos ^ ^SsfAE J±;§#*1. 
4] 
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